Sherman et al. commented on the precedence of enantiodivergence, listing a number of congeneric natural products with opposite chirality. However, these "congeners" are not derived from enantiodivergent biosyntheses. Instead, they are antipodes arising from separate enantiomeric biosyntheses. A distinct feature of the biosynthesis of the cyclic pyrrole-imidazole dimers is the production of antipodal congeners without the corresponding enantiomers. (Fig. 1A) . This "enantiodivergent" biosynthesis should not be confused with the "enantiomeric" biosynthesis that generates enantiomers-for example, (+)-and (−)-linalyl diphosphate (6) from geranyl diphosphate (5) (Fig. 1B) (3). The two enantiomers of limonene (7) and carvone (8) can further be produced from 6 through stereoselective cyclization and oxidation reactions.
W
e found that cyclic pyrrole-imidazole dimers exist in nature as two sets of enantiomers (1) . Unlike other natural products, all the [3+2] dimers exist in one enantiomeric form, whereas all the [2+2] and [4+2] dimers have the opposite chirality. Although the biosynthetic pathways of these alkaloids have not been genetically characterized, emerging evidence suggests that they are assembled from two molecules of pyrrole-imidazole monomers through single-electron transfer (SET)-promoted cycloaddition reactions (2) (Fig. 1A) . This "enantiodivergent" biosynthesis should not be confused with the "enantiomeric" biosynthesis that generates enantiomers-for example, (+)-and (−)-linalyl diphosphate (6) from geranyl diphosphate (5) (Fig. 1B) (3) . The two enantiomers of limonene (7) and carvone (8) can further be produced from 6 through stereoselective cyclization and oxidation reactions.
We agree with Sherman et al. (4) that the world of natural products is full of enantiomeric diversity, although most natural products are produced in only one enantiomeric form. The terpene class of molecules, in particular, has long been recognized to exist with a wide variety of optical purities. Sherman and Williams, together with Finefield and Kreitman, have reviewed this topic in (3), which we cited in (1). We note that enantiomeric biosynthesis has also been referred to as enantiodivergent biosynthesis at times, and there are no clear definitions for these terms. Within the scope of this discussion, we use "enantiodivergent" biosynthesis only when the enantiodetermining step (eds) bifurcates in both absolute stereochemistry and framework connectivity. For an eds that generates enantiomers, we apply the term "enantiomeric" biosynthesis.
Sherman (3, (6) (7) (8) . As to nonactin, the biosynthetic eds is the formation of (+)-and (−)-nonactic acid (3).
The reverse prenylated indole alkaloids are intriguing fungal metabolites that nicely showcase the molecular complexity and diversity of natural products. Their syntheses and biosyntheses have been studied by Williams and others extensively (9) . Brevianamides A and B should also arise from enantiomeric biosynthesis because the eds is the Diels-Alder reaction of the achiral precursor 9 to give (−)-and (+)-10 ( Fig.  2A) (10) . These biosynthetic intermediates are then oxidized from the same face of the indole to give diastereomers 11 and 12. Subsequent stereospecific rearrangement gives brevianamides A (13) and B (14), correspondingly. Similarly, VM55599 (17) and paraherquamide A (18) arise from diastereomeric Diels-Alder reactions of the chiral precursor 15, which is assembled from L-tryptophan, L-isoleucine, and isoprenyl diphosphate (Fig. 2B ) (11) . Feeding experiments support the notion that 16 is a biosynthetic intermediate of 18.
In closing, it is fascinating that biosynthetic eds can generate opposite enantiomers of natural products. It is even more perplexing that the biosynthetic eds of the cyclic pyrrole-imidazole dimers generates antipodal congeners. We have examined all the reports of the isolation of cyclic pyrrole-imidazole dimers. To date, all optically characterized [3+2] dimers are uniformly antipodal to the [2+2] and [4+2] dimers, regardless of the species and geographic location of the producing sponges. This mismatched chiral relationship is different from the enantiomeric relationship previously described. 
